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(54) Paging 

(57) A small portable computing device (1 10), such 
as a personal digital assistant (PDA), is provided with a 
paging capability to assist the user of the PDA in receiv- 
ing and responding to pages. One feature is the auto- 
mated look-up of a telephone number received as a 
paged message to provide the user of the PDA with the 
name of the sender of the page, the telephone number 
of the sender and a telephone icon which, when 
selected by the user, will cause the PDA to dial the tele- 
phone number tdentifi^ by the paging message. The 
device is also capable of receiving messages in a pre- 
determined format which identifies the name of the 
caller as well as an alphanumeric message. The paging 
mechanism Is also used to notify the user of electronic 
mail which has arrived into the user's mailbox located 
on an electronic mail system. In addition, when the 
device is in a powered down state, the pager card, upon 
receipt of a paging message that electronic mall has 
been sent to the user, wakes up the powered down 
computing device. The computing device responds by 
dialling up the electronic mail provider and retrieving the 



electronic mail message. In addition, an innovative 
memory allocation technique is used. 
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Description 

[0001 ] This invention relates to paging, and more spe- 
cifically to paging mechanisms, devices, interfaces and 
processes. More particularly, but not exclusively, the 
invention relates to the use of radio frequency paging 
devices in corrputer systems, for instance portable 
computer systems. 

[0002] Paging devices are widely accepted and used 
as a form of communication. The earliest pagers were 
simple receiving devices which would generate an audi- 
ble tone when the user was paged. The user would tiien 
call a predetermined number to find out the message 
associated with the page. Typical paging devices today 
provide for alphanumeric paging which provides on a 
small display a telephone number or a short alphanu- 
meric message. As connputers have become smaller in 
size and therefore more portable, functions such as 
paging have been added to these computer devices. 
[0003] Various different aspects of the invention are 
set out in the respective independent claims hereof. 
[0004] Prefen-ed embodiments of the invention 
described hereinbelow provide: 

an innovative user interface for pager functionality 
on a small digital computing device; 

automatic look-up of a telephone number provided 
in a paging message to identify the sender of the 
page and a button to enable to user to immediately 
call back the server of the page; 

an automated electronic mail receiving system 
which automatically dials up an electronic mail sys- 
tem and down-loads messages upon receipt of the 
page indicating that messages are waiting in the 
electronic mail system; and 

a memory efficient paging system in which a por- 
tion of the paging system is operable without con- 
necting the paging device to the computer system. 

[0005] In one embodiment, a small portable comput- 
ing device, such as a personal digital assistant 
(PDA/PIC) or a personal communications device is pro- 
vided with an innovative paging capability to assist the 
user of the PDA in receiving and responding to pages. 
One feature is the automated look-up of a tel^hone 
number received as a paged message to provide the 
user of tiie PDA wrtii tfie name of the sender of the 
page, the telephone number of the sender and a tele- 
phone icon whic^. when selected by the user, will cause 
the PDA to dial the telephone number identified by the 
paging message. 

[0006] In arx)ther embodiment, the PDA receives 
messages in a predetermined format which identifies 
the name of the caller as well as the alphanumeric mes- 
sage. The system responds by displaying the name and 



^telephone number of tiie caller, the _message. arid an 
icon to enable the user to call the sender of tiie paging 
message. 

[0007] The paging mechanism may also be used to 
5 notify the user of electronic mail which has arrived into 
the user's mailbox located on an electronic mail system. 
In this event, when a message is received, tiie elec- 
tronic mail system generates a page notifying the user 
that tiiere is an mail message waiting to be read. If tiie 
10 computing device is in a power on state, an icon 
appears, enabling the user to download the message 
from tiie electronic mail system by selecting the icon. 
The paging system re^onds to selection of the icon by 
dialling up the electronic mail system, accessing the 
IS electronic mail message, and downloading the mes- 
sage from tiie E-mail system to tiie computing device. 
[0008] In addition, it is preferred that when the device 
is in a power down state and a page is received, indicat- 
ing that a message awaits the user, the paging device 
20 causes tiie computing device to go into a power on state 
and dial up the electronic mail system to automatically 
retrieve and download tiie message into tiie computing 
device memory for access by the user when the user 
subsequently turns the connputing device on. 
25 [0009] Furthermore, an innovative memory allocation 
technique may be provided. A fx»rtion of the paging soft- 
ware that provides tiie paging functionality in the com- 
puting device is downloaded to tiie memory of the 
computing device when tiie paging device is first con- 
so nected to the computing device. The software down- 
loaded includes tiie paging code to send out pages 
tiirough the telephone transn^ng and receiving device 
located in the computing device and software to read 
the display stored messages. Thus the user can remove 
35 the paging device from the computing device and still 
display messages and send out paging messages. The 
software may be generated to provide common links 
when needed. For example, the paging display software 
aceesses the Information stored in memory by the pag- 
40 ing receiving software. 

[001 0] The invention will now be further described, by 
way of illustrative and non-limiting example, with refer- 
ence to the accompanyirig drawings, in which: 

45 Rgure 1 is an external representation of a device 
embodying the invention used to provide innovative 
paging functions; 

Rgure 2 is a system block diagram which may be 
so used in the device of Rgure 1 to provide tiie innova- 
tive paging functions; 

Rgure 3 is an exemplary fbw diagram of a process 
for downloading a portion of software for performing 
55 a paging function; 

Rgure 4 is a flow diagram describing the display of 
paging messages and. in particular, tiie look-up 
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and display of telephone numbers and callers cor- 
responding to those telephone numbers and an 
icon which enables the user to immediately dial up 
the sender of the page; 

5 

Figures, Figure 6. Figure 7. Figure 8, Figure 9. Fig- 
ure 10, and Figure 11 illustrate exemplary gener- 
ated displays; 

Figure 12 and Figure 13 illustrate exemplary dis- io 
plays generated when a paging message is 
received regarding E-mail messages; 

Figure 14a and 14b are tables which describes 
messages and display of phone numbers in 75 
response to pages received; and 

Figure 15 Is a flow chart illustrating exemplary 
steps for receiving electronic mail messages. 

20 

[0011] A portable computing device, which provides 
innovative paging functionality, is described. In the fol- 
lowing description for purposes of explanation, numer- 
ous details are set forth in order to provide a thorough 
understanding of the present invention. However, it will 2S 
be apparent to one skilled in the art that these specific 
details are not required in order to practice the present 
invention. In other instances, well-known electrical 
structures and circuits are shown in block diagram form 
in order not to obscure the present description. 30 
[0012] Rgure 1 is an illustrative drawing of a small 
conrtputing device which includes innovative paging 
functions in accordance with embodiments of the inven- 
tion. The device, 110, includes a display, 120, with a 
touch-sensitive screen, enabling the user to provide 35 
input to the device through the touch-sensitive screen. 
Also included are a plurality of input/output connectors 
140, including a telephone jack to connect the tele- 
phone receiver and transmitting device located internal 
to the computing device 110 to a telephone network. 40 
This enables the device 1 10 to dial up and receive tele- 
phone calls. Also Included is a slot 130 for receiving a 
memory card, such as a PCMCIA (Personal Computer 
Memory Card International Association) card. In the 
present invention, it is preferred that the paging device 45 
described herein is incorporated on a card that fits into 
the slot 130 and interfaces with the device 110 to pro- 
vide the paging functionality described herein. 
[0013] An exemplary block diagram of the system is 
shown in Rgure 2. Processor 200, Is coupled to internal so 
memory 220, display 210, touch screen 230, and the 
PCMCIA slot, 245. which can receive and connect 
PCMCIA compatible cards such as an external memory 
card 250 or the pager card 240 described herein. These 
devices are coupled via a bus 260. Also coupled to the ss 
bus is a telephone receiving and transmitting device 
270, which enables the device to communicate through 
the telephone network. 



[0014] The pager card includes a receiver to receive 
paging transmissions and at least one light indicator to 
indicate status of the paging device, such as unread 
messages. The card includes local nonvolatile memory 
for storage of the software to control the paging card. In 
one embodiment of the present invention, a portion of 
the software is downloaded to the conrputing device 
internal memory for access by the processor when per- 
forming pager functions. The remaining portion contin- 
ues to be stored in the nonvolatile memory of the pager 
card and is provided to the processor when needed to 
execute certain paging functions. Preferably the soft- 
ware is downloaded into non-volatile memory such that 
the software is maintained in memory when the 
processing device is in a non-volatile state. 
[0015] The ability to download a portion of the pager 
card software provides for a number of distinct advan- 
tages. First, by downloading a portion of the software to 
the computing device local memory, that functionality 
embodied in the software is accessible without tiie 
pager card. This is important in small devices which 
only have one PCMCIA slot and need the memory slot 
for insertion of an expansion memory card. In the 
present embodiment, software to enable the user to 
send a page through the telephone network and soft- 
ware to display and read curent paging messages pre- 
viously received by the pager card are permanently 
download^ to the computing device memory. The soft- 
ware to display paging messages includes bit mapped 
images of certain graphic objects used in the display. 
Substantial memory space is saved as the display is 
generated by reference to the graphic objects. 
[0016] The software is develops to communicate 
with common objects and data as needed to provide the 
functionality deared. For example the page receiving 
software receives the page and generates the list of 
objects to be displayed. This is communicated, for 
example through a common database or via a mes- 
sage, to the pager display software which generates the 
display of the page message. 
[0017] Figure 3 is an exemplary flow diagram of this 
process for downloading a portion of the software and 
accessing the software to provide the paging functions 
described herein. The flow diagram sets forth the func- 
tionality of the process. It is readily apparent to one 
skilled in the art that a variety of implementations may 
be generated using known programming techniques to 
perform the functionality described. Therefbri3, the 
details of such implementations' will not be discussed 
herein. Referring to Figure 3, when the pager card is 
first inserted into tiie device, step 300. the device 
detects insertion of the pager card, and if the pager soft- 
vrare is not stored in the device memory, accesses the 
card memory 310 to retrieve the portion of the software 
to perform certain paging operations without the paging 
hardware. PreferaWy, control bits are provided in tiie 
software to tell the processor which portions of the code 
to download permanentiy to the processing device 
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memory: The software downloaded is stored in internal 
memory, st^ 320, of the computing devica Thus, when 
the pager card is subsequently removed, for example in 
order to insert an extended memory card, step 330. cer- 
tain portions of the software remain resident in the inter- 
nal memory of the computing device. Therefore, 
selected functions are operable without the pager card, 
in the present emtxKliment. step 340. software to send 
pages and software to display retrieved pages are resi- 
dent in the computing device and executable without the 
pager card. When the pager card is subsequently rein- 
serted, step 340. the software functionality that is only 
resident on the pager card is accessible. In the present 
embodiment, fte software to retrieve pages is stored in 
the pager card is executed, step 350. enabling the user 
to retrieve pages to be displayed on the display. 
[0018] The pager software, whether resident on the 
pager card or stored in the computing device memory, 
communicates information among the executing paging 
processes, such as paging data representative of the 
message received, in order to provide seemingly seam- 
less paging operations. For example, when the pager 
card Is inserted into the computing device and a page is 
received, a first process executes the pager receiving 
code located in the pager card and a second process 
executes the pager display code stored in the memory 
of the computing device. One way contenrtplated to 
communicate data between processes operative from 
the pager card and processes operative from the com- 
puting device Is to provide a message transfer capability 
in which data 6 communicated using a message han- 
dling system. Another way contemplated is to provide a 
shared memory that all the processes access to read 
and write the shared data. Other data sharing/commu- 
nication techniques may also be used. 
[001 9] An additional feature is the ability to remove the 
pager card and limit the insertion of the card into the 
computing device to only when the user receives a 
page. Preferably, the pager card has LEDs indicating 
unread pages. In addition, a pager card may provide 
some audible mechanism to indicate unread pages. 
Thus, the user can remove the paging card from the 
device and insert another card, such as the extended 
memory card, to perform other operations, and when a 
page is subsequently received, as indicated by the visi- 
ble or audible Indicators on the pager card, the user can 
receive the page immediately by removing the memory 
card currently in the device and inserting the pager card 
to access the paging messages through the user Inter- 
face of the computing device. The memory card can be 
subsequently reinserted once the user has read the 
page. 

[0020] An innovative user interface for receiving mes- 
sages and returning telephone calls is now described. 
Referring to Rgure 4, one aspect of receiving pages is 
described. At step 400. when a page is received, the 
software will first determine whether the message is a 
numeric message or an alphanumeric message, step 



410; If the message is numeric-step 41 2.-the numbers 
of the message are compared to a database of names 
and telephone numbers to determine if the telephone; 
number matches one contained in the user's dataljase, 

5 This database may be a database maintained by the 
user, such as a telephone book, or the like. 
[0021 ] If a match is found, step 41 4. a display is gen- 
erated identifying the person who issued the page, as 
determined from the database, step 416. Tlie display 

10 further provides the telephone number of the person 
who issued the page and a telephone icon in the prox- 
imity of the telephone number. This icon functions as a 
button that is selectable by the user, step 41 8. If the user 
selects the telephone icon, step 420. the device will 

15 automatically dial, step 425, the telephone number 
shown next to the button to connect the user immedi- 
ately to the party who issued the page. Thus the proc- 
ess typically exercised when receiving a page, that is to 
immediately call back the party who sent the page, is 

20 easily performed through the user interface of the 
device without the need to proceed through additional 
menus or displays to select a telephone dial feature. 
[0022] If, at step at 41 4. a match is not found, then the 
numeric message will be displayed and the user has the 

25 capability through other menus or functions on the com- 
puting device to dial the message to connect to the 
caller who placed the page. It is readily apparent that 
the interface may also provide a telephone Icon with the 
number even though the number has not been found in 

30 the database, thereby enabling to user to automatically 
call the number set forth in the page. For example if the 
number of digits corresponds to that of a valid telephone 
number, the telephone button is displayed adjacent to 
the number, enabling the user to dial the number by 

35 selecting the button. 

[0023] Referring back to step 410. if the message is 
alphanumeric, at step 430, it is determined whether the 
message is in an accepted format. One such format uti- 
lized in the paging services is ^'sendernamelsub- 

40 ject|contenr. It is readily apparent to one skilled in Itie 
art that other prespecified formats may be used in 
accordance with the teachings of the present invention. 
Thus, at step 430, if the message is in an accepted for- 
mat, the sendername field is compared to the name 

45 fields in the database, step 432. If a match is found, step 
434, a display is generated, identifying the person who 
issued the page, step 436, and further providing a tele- 
phone icon and a telephone number of the person who 
sent the page, step 438. Therefore, if the user chooses 

50 to contact the sender of the page, step 440, the user 
selects the telephone icon and. at step 442, the device 
dials the telephone number to automatically connect the 
user to the person who sent the page to the user. If. at 
step 434. no match is found, a display is generated of 

55 the user identifying the sender, the message content 
and the subject of the message. 
[0024] Rgure 5 illustrates an exenplary display 500 
generated in re^nse to receiving a numeric page con- 
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sisting of a phone number which is found in the user's 
database. Thus, in this example, the sender of the page 
510 and the telephone number 515 is identified to the 
user of the device. A message, 530. in the form of a note 
to the user, is further provided on the display to inform 5 
the user of the context of the page. In addition, the tele- 
phone number of the sender 520 is provided adjacent to 
a telephone icon 525. Thuis, if the user wishes to call the 
sender of the page, he simply selects the telephone 
icon 525 and the device will automatically dial the tele- 10 
phone number. It is apparent to one skilled in the art that 
the Icon shown in the drawings is exemplary and a vari- 
ety of icons can be used to visually communicate the 
automatic dialing feature shown herein. 
[0025] Rgure 6 illustrates an exenplary display when is 
the telephone numt^er is not found in the user's data- 
base. In this case, the sender of the page is not identi- 
fied and the telephone number is provided adjacent to 
the tel^hone icon; enabling the user to contact the 
party who issued the page by selecting the telephone 20 
icon. 

[0026] In the present embodiment, as shown in Rg- 
ure 7, the telephone icon is provided if the numeric 
string r^eived in the pager message is not verified to 
be a phone number. However, it is apparent that the 2s 
system can be modified such that when a number Is not 
in a format compatible with a telephone number, that the 
icon is not displayed and the user is not enabled to 
select the automatic telephone dialing feature. 
[0027] Figure 8 shows a message that was sent in the 30 
format sendername|subject|content. The database is 
first searched for the sendername. If a matching name 
is found, it is shovwi in the from field in its complete form 
as shown in the database. If it is not found in the data- 
base, the text as found in the senderrame field is dis- 35 
played unmodified. Thus, a partial name may be 
provided in the sendername field of the message and 
the person^ complete name, as specified in the data- 
base, will show up on the display to the user. In addition, 
although not shown in Rgure 8, the tel^hone with a 40 
default telephone number for the party, may be dis- 
played along with the message provided in the page, 
enabling the user to dial the sender of the page. The 
default number may be. for example, the party's work 
telephone number. It is contemplated that the default 45 
number is established for each person in the datEibase 
during the generation of the database. 
[0028] Rgure 9 illustrates a display in which no sub- 
ject is provided in the subject field but the sendername 
and the message content is provided. Again, the data- so 
base is searched for compatible sendername and dis- 
plays that name in the from field of that display. 
[0029] Rgure 10 shows an alphanumeric message in 
which the content of the message is a number, such as 
a telephone number. Thus, the number found In the ss 
message is used to compare to telephone nurrdDers in 
the database to retrieve the name of the caller and the 
full telephone number. The telephone icon is displayed 



in proximity to the telephone number, indicating that the 
user can select the automatic dialing feature, thereby 
enabling the user to call the sender of the page at the 
identified telephone number. 

[0030] Figure 11 shows one possible display when 
the alphanumeric page is not formatted. The system 
responds simply by displaying the alphanumeric mes- 
sage sent. 

[0031 ] The structure of the database may be any data 
structure known to those skilled in the art which would 
be compatible with the device and the information to be 
contained in the datatsase. For example, the database 
may be structured simitar to a telephone directory in 
which the user's name, address, and telephone number 
is listed. More sophisticated systems would include 
additional fields for fax numbers and multiple telephone 
numbers and paging numbers. The paging functionality 
described herein uses the name and the telephone 
numbers provided for each name to do searches to 
identify the senders of paging messages. 
[0032] The system also provides a paging mechanism 
when electronic mail (E-mail) an-ives for the user. One 
such E-mail service which may be used is AT&T Per- 
sonal Link^*^, provided by AT&T. Thus, when an E-mail = 
message arrives, the AT&T Personal Link®*^ system will 
issue a page to the user. The page indicates that there 
is an E-mail message waiting for the user. Preferably, an 
icon will be provided that when selected, the device will 
automatically dial up the E-mail sen^ice and access the 
E-mail message that is waiting for the user. Rgure 12 
illustrates an exemplary selectable mail icon 1200, 
which enables the user to access the E-mail rtiessage. 
[0033] Another embodimerrt is shown in Rgure 1 3 in 
which a feature button referred to as "download" is uti- 
lized to download a message from the E-mail facility. As 
with the receipt of the page in the predetermined format, 
the sendername will be compared againsft the database 
to determine the sender's full name. If a match is found, 
then the full name of the sender will be identified from 
the database. Otherwise, the name as found in the 
sendername field is displayed unmodified. 
[0034] In one ennbodiment, the provider of the E-mail 
services is included in the user's database such that 
when a page comes in, the sendername will match an 
entry in the database for an E-mail provider. In this man- 
ner, multiple E-mail providers can be accessed auto-, 
matically. If the sendername Is determined to be the 
name of an E-mail provider, the display generated will 
include a message that an E-mail has arrived, the 
sender of the E-mail and the subject of the E-mail. This, 
information is extracted from the prespecified string, \ 
e.g., sendername|5ubject|content sent as the paging 
message. The display will also indide an electronic 
mail icon which functions as a button to be selected by 
the user. When the user selects the button, the comput- 
ing device dials up the e-mail provider and retrieves the 
message. In another embodiment, the processor exam- 
ines the incoming message string before searching the 
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database, to determine if the message contains a code — 
indicative that the message is from an E-mail provider, if 
the message is from an E-mail provider, the display of 
the sender and subject of the E-mail and the download 
button is provided. 5 
[0035] Rgures 14a and 14b are tables which 
describe various displays that are generated in 
response to paging messages that are received. The 
left column identifies the page as received; the from* 
column identifies the sender of the page; the 'about' col- io 
umn identifies the subject of the page; and the 'mes- 
sage* is that formed from the string received. If a match 
is found in the database or the telephone numbers pro- 
vided as part of the message, a telephone number is 
displayed with the telephone icon in order to enable the is 
user to dial the sender of the page. In one embodiment 
the pager provides additional functionality by retrieving 
a user's E-mail messages when the device is in a power 
down or sleep state. 

[0036] This processes is generally described in refer- 20 
ence to Figure 15. Referring to Rgura 15, at step 1610, 
when an E-mail is received by an E-mail system, at step 
1620, the E-mail system issues the page through the 
paging system. At step 1630. the pager receives the 
page indicating that E-mail is waiting for the user. The 25 
pager determines that the message is from an E-mail 
provider. This is preferably determined from the format 
of the message, for example, the sendername field. At 
step 1640, the pager wakes up the computing device to 
retrieve the E-mail. Preferably this is accomplished by 30 
the pager card Issuing a wakeable interrupt signal to the 
computing device. The computing device is then pow- 
ered up and, at step 1650. the device determines the 
telephone number of the E-mail provider from the page 
message, automatically dials the E-mail system to 35 
retrieve the E-mail and dovmloads the E-mail message 
onto the computing device such that the E-mail mes- 
sage is available to the user when the user subse- 
quently accesses the computing device. At step 1660. 
once the download of the E-mail message is complete, 40 
the device then returns back to the sleep mode to con- 
serve power. 

[0037] The invention has been described in conjunc- 
tion with the preferred embodiment. It Is evident that 
numerous alternatives, modifications, variations and 45 
uses will be apparent to those skilled in the art in light of 
the foregoing description. 

Claims 

so 

1. In a conriputing device comprising a processor, 
memory, display, and input device, a paging medi- 
anism conprising: 

a telephone receiving and tansmitting device; ss 
an identification of an electronic nnail provider; 
a paging device comprising a receiver to 
receive a pager message; 



^aid processor comparing the pager message^ 
to identification of the electronic mail provider; 
if said processor determines a match between 
the pager message and the identification of the 
electronic mail provider, said processor gener- 
ating on the display electronic mail display 
comprising a download button; 
if said user selects the download button using 
the input device, the telephone receiving and 
transmitting device dials a telephone number of 
the electronic mail provider to connect to the 
electronic mail provider and said processor 
issuing commands to download the electronic 
mail to the memory of the device; 
wherein the user is automatically access^ 
electronic mail. 

2. The paging mechanism as set forth in claim 1, 
wherein if the device is in a power down state, said 
paging mechanism further comprising a wakeup 
device to wake up the computing device to receive 
the electronic mail message, such tiiat said proces- 
sor compares the numeric message to the identifi- 
cation of the electronic mail provider, and if said 
processor determines a match between the pager 
message and the identification of the electronic 
mail provider, said processor causing the telephone 
receiving and transmitting device to dial up the 
electronic mail provider and download the elec- . 
tronic mail to memory; 

such that the mail is readily available to the 
user. 

3. In a computing device comprising a processor, 
memory, display, input device, a telephone receiv- 
ing and transmitting device and a paging device, a 
process for receiving notification and retrieval of 
electronic mail comprising the steps of: 

providing an identification of an electronic mail 
provider; 

receiving a pager message; 
conparing the numeric message to identifica- 
tion of the electronic mail provider; 
if tiiere is a match between the pager message 
and the identification of the electronic mail pro- 
vider, generating on tiie display electronic mail 
display comprising a download button; 
selecting the download button; 
upon selection of the download button, auto- 
matically dialing a tel^hone number of the 
electronic mail provider to connect to the elec- 
tronic mail provider and issuing commands to 
download the electronic mail to the memory of 
the device; 

wherein the user automatically accesses elec- 
tronic mail. 
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4. The process as set forth in claim 3, wherein if the 
device is in a power down state, said process fur- 
ther comprising the steps of: 

waking the computing device up; s 
receiving the electronic mail message; 
comparing the numeric message to the identifi- 
cation of the electronic mail provider; and 
if there is a match between the pager message 
and the identification of the electronic mai! pro- io 
vider, dialing up the electronic mail provider 
and downloading the electronic mail to mem- 
ory; 

such that the mail is readily available to the 
user. 15 
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